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[57] ABSTRACT

An IC socket including contacts capable of facilitating
remounting of an IC package and ensuring a reliability
of engagement with the IC package. A contact of an IC
socket, which comprises a socket body having a plural-
ity of contacts arranged to be engaged with IC package
leads while being resiliently depressed and a cover pro-
vided to be vertically movable for the socket body and
to displace the contacts outwardly against their resil-
ience to release the contacts from engagement when the
cover 1s moved down, is provided with a fixing portion
which i1s fixed to the socket body, a C-shaped cantilever
portion which 1s formed integral with an upper part of
the fixing portion and has an opening facing the inside
of the socket body, a resilient curved portion which is
formed integral with an upper part of the C-shaped
cantilever portion in a circular curved shape, as if the
C-shaped part is substantially reversed, to have an al-
most S-shaped profile in coupling with the cantilever
portion, a contact portion which is formed with the
resilient curved portion to come in contact with the
lead, and an engaging portion engaged with said cover,
which is formed integral with the resilient curved por-
tion and provided in an opposite direction to the contact
portion 1n reference to the resilient curved portion.

2 Claims, 20 Drawing Sheets
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CONTACT FOR IC SOCKET

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an IC socket which
comprises a socket body, a cover and a plurality of
contacts and allows engagement and disengagement of
said contacts with the leads of the IC package by verti-

cal movement of said cover, and, more specifically, an 10

improvement in the operation and engagement of the
contacts with the IC package.

2. Description of the Prior Art

Generally, all IC packages are subject to screening
inspections by several methods to ensure their original
functions. One of these screening inspections of the IC
packages is a burn-in test, which is intended to test high
temperature characteristics of 1C packages by setting
the IC packages mounted on IC sockets in a convective
oven and actuating them in a high temperature environ-
ment.

For use 1n the above described burn-in tests, several
IC sockets adapted to inspections by automatic ma-
chines have bene applied. For example, the IC sockets
applicable to automatic machines have been disclosed in
the Unexamined Patent Publication 1987-160676, Unex-
amined Patent Publication 1988-62175, Unexamined
Patent Publication 1988-299257. Unexamined Patent
Publication 1990-94347, U.S. Pat. No. 4,623,208 and
U.S. Pat. No. 4,886,470.

FIGS. 15 to 20 respectively show the IC sockets
disclosed in the above documents. More specifically,
FIG. 15 1s a cross-sectional view of the conventional IC
socket disclosed in the Unexamined Patent Publication
1987-160676, FIG. 16 is a cross-sectional view of the
conventional IC socket disclosed in the Unexamined
Patent Publication 1988-62175, FIG. 17 is a cross-sec-
tional view of the conventional IC socket disclosed in
the Unexamined Patent Publication 1988-299257, FIG.
18 1s a cross-sectional view of the conventional IC
socket disclosed in the Unexamined Patent Publication
1990-94374, FIG. 19 is a cross-sectional view of the
conventional IC socket disclosed in the U.S. Pat. No.
4,623,208 and FIG. 20 is a cross-sectional view of the
conventional IC socket disclose din the U.S. Pat. No.
4,886,470.

These IC sockets respectively comprise a socket
body 1', cover 2’ and a plurality of contacts 3'. The
contacts 3’ respectively have a contact portion 34’ for
leads of the IC package, a circular-curved cantilever
portion 32" and an engaging portion 35’ for the cover.
When the cover 2’ is pushed down against a repulsive
force of the contacts, these contacts 3’ are displaced
outwardly and released from engagement with the leads
of the IC package. Under this condition, therefore, the
IC package can be remounted. When the cover 2’ is
released from pushing force, the contacts 3’ are rotated
in the opposite direction and re-engaged with the leads
of the IC package.

However, these IC sockets of the prior art have the
problems as described below since the opening of the
circular-curved cantilever portion 32’ of the contact is
faced outwardly and the contact is displaced mainly by
a resilient profiled portion.

Specifically, the connecting portion 36, where the
contact portion 34’ and the engaging portion 35’ are
branched from the cantilever portion 32', is moved
down when operated and therefore the amount of
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movement of the contact portion in a direction where
the contact portion 34’ moves away from the IC pack-
age 1s small, the IC package can be mounted or de-
mounted, and the leads of the IC package curve during
remounting operation.

An 1nternal stress of the contacts 3’ is concentrated
partially in operation and the spring characteristic of
the contacts cannot be maintained for a long period of
time.

A force of engagement of the contacts and the leads
1s obtained as a resilient repulsive force, by which the
contacts are displaced as much as the thickness of the
leads of the IC package, and therefore, the engaging
force has been substantially affected in accordance with
the variations in the thickness of leads when IC pack-
ages having different thicknesses of IC package leads
and a stable engaging force could not be obtained.

In addition, the engaging portion 21’ of the cover 2’
for the contacts 3’ has been formed as a horizontal sur-
face or a single inclined surface and therefore there has
been no variation of the depressing force of the cover 2
during depressing operation and the lowest position of
downward movement could not actually be known.
Accordingly, the cover has been further pushed down
even when it is at the lowest position and the IC socket
and the board have been damaged in some cases.

In view of the above-described actualities, an object
of the present invention is to provide an IC socket,
including the contacts, capable of facilitating the re-
mounting of the IC package and guaranteeing the reli-
ability of engagement with the IC package for a long
period of time.

Another object of the present invention is to provide
an I1C socket including the contacts, which are hardly
aftected by variations in the thickness of leads of the IC
package and are able to provide a stable engaging force.

Another object of the present invention is to provide
an IC socket adapted to change a depressing force at a
specified position before the lowest position of down-
ward movement, and to know in advance the lowest
position when the cover is operated.

SUMMARY OF THE INVENTION

To attain the above objects, an IC socket, comprising
a socket body which has a plurality of contacts engaged
with the leads of an IC package while being resiliently
depressed, and a cover which is vertically movable in
relationship to the socket body and slides to depress the
contacts to displace them outwardly against their resil-
ience to release the contacts from engagement with the
leads of the IC package when the cover is pushed down,
has contacts which are constructed to have:

(a) a fixing portion which is fixed to the socket body,

(b) a C-shaped cantilever portion which is formed
integral with an upper part of the fixing portion
and has an opening part facing the inside of the
socket body,

(c) an S-shaped resilient curved portion which is
formed integral with the upper part of the C-
shaped cantilever portion in a circular-curved
shape as if the C-shaped part of the cantilever por-
tion 1s substantially reversed and has a profile con-
tinuing to the cantilever portion in the s-shape,

(d) a contact portion which is formed integral with
the resilient curved portion and comes in contact
with IC package lead, and
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€) an engaging portion engaged with the cover,
which is formed integral with the resilient curved
portion and is provided in an opposite direction to
the contact portion in reference to the resilient
curved portion.

According to the present invention, in the IC socket,
including the contacts which have the above character-
istics, the engaging portion of the cover, which slides to
engage with the depressed part of the contact side, is
formed by two inclined surfaces with different degrees
of inclination.

In the IC socket including the contacts constructed as
above, the coupling portion, which is branched from
the resilient curved portion to the contact portion and
the engaging portion, moves up when it is operated and
therefore an amount of movement of the contact por-
tion of the contact in a direction where the contact
portion moves away from the IC package in operation
1s large and, in addition, the internal stress of the
contacts 1s distributed to the C-shaped cantilever por-
tion and the resilient curved portion during operation.

A depressing force can be applied before the IC pack-
age 1S mounted when the distance from the contact
portion to the fixing portion is set to be smaller than the
distance from the fixing portion of the socket body to
the IC package mounting portion.

In the IC socket of which the engaging portion of the
cover is formed with two inclined surfaces having dif-

ferent degrees of inclination, the pushing down force of

the cover varies at a position where the point of contact
between the contacts and the cover comes at the cou-
pling part of two inclined surfaces when the cover is
moved down and the lowest position of downward
movement can be known in advance.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s an elevational view showing the contact to
be used in an IC socket, according to an embodiment of
the present invention.

FIG. 2 is a perspective view showing the regular
condition of the IC socket, including the contact shown
in FIG. 1, before the test according to an embodiment
of the present invention.

FIG. 3 1s a disassembled perspective view showing
the overall construction of the IC socket, including the
contact shown in FIG. 1, according to an embodiment
of the present invention.

FIG. 4 1s a cross-sectional view showing the regular
condition of the IC socket, including the contact shown
in FIG. 1, before the test, according to an embodiment
of the present invention.

FI1G. 51s a cross-sectional view showing an operating
condition of the IC socket, including the contact shown
in FIG. 1, according to an embodiment of the present
imnvention.

F1G. 6 1s a cross-sectional view showing the IC pack-
age mounting condition of IC socket, including the
contact shown in FIG. 1, according to an embodiment
of the present invention.

FIG. 7 1s a cross-sectional view showing an operating
condition of the IC socket according to another em-
bodiment of the present invention.

FIG. 8 1s a perspective view showing the regular
condition of the IC socket before the test, according to
another embodiment of the present invention.

FIG. 9 1s a disassembled perspective view showing
the overall construction of the IC socket according to
another embodiment of present invention.
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FIG. 10 is a cross-sectional view of the cover of the
IC socket according to another embodiment of the
present imnvention.

FIG. 11 1s a cross sectional view showing the regular
condition of the IC socket before the test, according to
another embodiment of the present invention.

FI1G. 12(a) 1s a vector diagram showing the repulsive
force of the contact which is produced at the engaging
portion of the cover in the IC socket along one cam
surface and FIG. 12(b) illustrates the repulsive force of
the contact which is produced at the engaging portion
of the cover in the IC socket along a second cam surface
according to another embodiment of the present inven-
tion.

FIG. 13 1s a cross sectional view showing the IC
package mounted on the IC socket according to another
embodiment of the present invention.

FIG. 14 is a cross sectional view showing an operat-
ing condition of the IC socket according to another
embodiment of the present invention.

FIG. 15 1s a cross sectional view of the conventional
IC socket disclosed in the Unexamined Patent Publica-
tion 1987-1600676.

FIG. 16 is a cross-sectional view of the conventional
IC socket disclosed in the Unexamined Patent Publica-
tion 1988-62175.

FIG. 17 1s a cross-sectional view of the conventional
IC socket disclosed in the Unexamined Patent Publica-
tion 1988-299257.

FIG. 18 is cross-sectional view of the conventional
IC socket disclosed in the Unexamined Patent Publica-
tion 1990-94374.

FIG. 19 1s a cross-sectional view of the conventional
IC socket disclosed in the U.S. Pat. No. 4,623,208.

FIG. 20 1s a cross-sectional view of the conventional
IC socket disclosed in the U.S. Pat. No. 4,886,470.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS OF THE
PRESENT INVENTION

The following describes the embodiments of the pres-
ent invention, referring to the accompanying drawings.
FIG. 1 1s an elevation showing the contact to be used in
the IC socket according to the embodiment of the pres-
ent invention. FIG. 2 is a perspective view showing the
regular condition before the test of the IC socket, in-
cluding the contact, shown in FIG. 1, and FIG. 3is a
disassembled perspective view showing the overall
construction of the IC socket, including the contact,
shown if FIG. 2. In addition, FIG. 4 is a cross-sectional
view showing the regular condition before the test of
the IC socket, including the contact shown in FIG. 1,
FIG. 35 1s a cross-sectional view showing the operating
condition of the IC socket, including the contact,
shown in FIG. 1, and FIG. 6 is a cross-sectional view
showing the IC package mounting condition of the IC
socket, including the contact, shown in FIG. 1. The IC
socket comprises a socket body 1, a cover 2 and a plu-
rality of contacts 3, as shown in FIGS. 2 and 3, and the
contacts 3 are characterized to have the following as
shown 1n FIG. 1: ,

(a) a fixing portion 31 which is fixed to the socket
body, the fixing portion 31 having a recessed area
31a reducing the width of the fixing portion 31 and
defining a post 324 at one end of the fixing portion,

(b) a C-shaped cantilever portion 32 which is formed
mtegral with the upper part of the fixing portion
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and has the opening faced toward the inside of the
socket body,

(c) an S-shaped resilient curved portion 33 which is
formed integral with the upper part of the C-
shaped part of the cantilever portion 32 in a circu-
lar-curved shape as if the C-shaped part of the
cantilever portion 32 is substantially reversed and
has a profile continuing to the cantilever portion in
the S shape,

(d) a contact portion 34 which is formed integral with
the resilient curved portion and comes in contact
with IC package leads, and

(e) an engaging portion 35 engaged with the cover,
which 1s formed integral with the resilient curved
portion 33 and provided in an opposite direction to
the contact portion in reference to the resilient
curved portion 33.

In the IC socket having the contacts 3 which have the
above-described feature, the coupling portion 36 where
the resilient curved portion 33 is branched to the
contact portion 34 and the engaging portion 35 (see
FIG. 1) moves up under an operating condition from a
normal position as shown in FIG. 4, to an open position
as shown i FIG. 5. The amount of movement of the
contact portion 34 of the contact 3 during operation in
a direction away from the position of FIG. 4 to the
position of FIG. 5 takes the contact portion to a position
out of interference with the I1C package, thus facilitating
mounting or remounting of an IC package. The amount
of movement is large and thus the internal stress placed
on a contact is increased. The internal stress on the
contact 3 during the operation condition and when
closing on the IC leads, as shown in FIG. 6, is distrib-
uted to the C-shaped cantilever portion 32 and the resil-
ient curved portion 33, and consequently, the spring
characteristic of the contact can be maintained for a
long period of time. |

A depressing force can be applied before the IC pack-
age 1s mounted when the distance L1 (shown in FIG. 1)
from the contact portion 34 to the fixing portion 31 is
set to be smaller than the distance 1.2 (shown in FIG. 4)
from the fixing portion 11 of the socket body 1 to the IC
package mounting surface or portion 12. Therefore an
engaging force necessary to ensure a reliability of en-
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the 1C package leads varies.

The following paragraphs describe the other embodi-
ments of the present invention, referring to the accom-
panying drawings. FIG. 8 is a perspective view of an-
other embodiment of the IC socket according to the
present invention, and the IC socket, as shown in FIG.
9, comprises a socket body 1, a cover 2 and a plurality
of contacts 3 and the engaging portion of the cover 2 for
the contacts 3 is formed with two inclined surfaces 21
and 22 with an angle of a < as shown in FIG. 10. The
coupling portion 23 of these two inclined surfaces can
be a small curved surface.

In case of the IC socket including the cover 2 which
has the above-described features, a force Fy1 for push-
ing down the cover 2 as shown in FIG. 12(a) is required
when the inclined surface 21 slides to engage with the
contact 3 as shown in FIG. 11 and a force Fy2 for
pushing down the cover 2 as shown in FIG. 12(5) is
required when the inclined surface 22 slides to engage
with the contact 3 as shown in FIG. 7. The repulsive
force F1 of the contact 3 when the contact 3 engages
with the inclined surface 21 is equal to the repulsive
force F2 of the contact 3 when the contact 3 engages

50

6
with the surface 22 (F1=F2), and therefore the pushing
down force to the cover 2 if Fyl>Fy2 and the pushing
down force changes from Fyl to Fy2 at a specified
position when the cover is pushed down.
Therefore, the IC socket according to the present
invention allows for variation of the pushing down

force to the cover 2 at the specified position before the

lowest position when the cover 2 is operated, and to
know 1n advance the lowest position in order to avoid
adding of an unnecessary pushing force at the lowest
position, thus reducing a possibility of damaging the IC
socket and the board.

In addition, FIG. 13 and 14 respectively show an-
other embodiment of an IC socket according to the
present invention. This IC socket comprises a socket
body 1, a cover 2, a contact 3 and a cam lever 4. The
cam lever 4 rotates when the cover 2 moves down and
turns the contact 3 in a direction where the contact 3 is
disengaged from the lead (L) of the IC package (P).
Also in this case, the engaging portion of the cover 2,
which engages with the cam lever 4, is formed with two
inclined surfaces 21 and 22 having different angles as
described above so that the pushing down force to the
cover may be varied at the specified position before the
lowest position when the cover 2 is operated.

As described above, the present invention has an
eftect that the amount of movement of the contact por-
tion of the contact in a direction where the contact
portion moves away from the IC package when it is
operated 1s large enough to reduce the possibility of
interference of the contact with the IC package lead
and to facilitate remounting the IC package by compris-
ing the contact with the fixing portion, the C-shaped
cantilever portion, the resilient curved portion, the
contact portion and the engaging portion as described
above and, in addition, the internal stress of the contact
when 1t 1s operated 1s distributed to the C-shaped canti-
lever portion and the resilient curved portion to make it
possible to maintain the spring characteristic for a long
period of time, thus ensuring the engagement reliability
of the contact for a long period of time.

Also, since a depressing force can be applied before
the IC package is mounted, the contacts are hardly
affected by variations in the thickness of leads of IC
package and are able to provide a stable engaging force.

In addition, the present invention has an effect that
the lowest position in downward movement of the
cover can be known in advance by forming, in an IC
socket, the engaging portion of the cover, which slides
to engage with the depressed portion of the contact,
with two inclined surfaces having different angles of
inclination and causing the pushing down force to the
cover to be varied at the specified position before the

- lowest position when the cover is operated and there-
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tfore an unnecessary pushing force need not be added at
the lowest position, thus reducing a possibility of dam-
aging the 1C socket and the board.

I claim:

1. An IC socket comprising a socket body which has
a plurality of contacts positioned adjacent the edges of
sald body to be connected with leads of an IC package
while being resiliently depressed, and a cover, which is
mounted on and movable in relationship to said socket
body, having inclined surfaces to engage and depress
said contacts to displace them outwardly against their
resilience when said cover is moved toward said bedy,
wherein

each said contact has
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(2) a fixing portion which is fixed to said socket body, tially reversed and is totally S-shaped in conjunc-

. . , : : tion with said cantilever portion,
said ﬁ?nng portion h'avmg 4 .recessed area' reducing (d) a contact portion which is formed integral with
the width of the fixing portion and defining a post

said resilient curved portion and comes in contact
at one end of the fixing portion, 5 with a lead of said IC package, and

(b) a C-shaped portion which is formed continuously (e) an engaging pgrtion eng'aged‘ With_ {said COVEr,
integral with said fixing portion and is cantilever which is formed integral with said resilient curved

tod at 4 to said 1o extend th portion and provided in an opposite direction to
moufitec al one end 1o said post to cxtend there- said contact portion in reference to said resilient
from into said recessed area and positioned to be g curved portion.

open-faced to the inside of said socket body, 2. An IC socket in accordance with claim 1, wherein

(c) a resilient curved portion which is formed integral sa:fd engaging POfFiOH tngages said iIlCliIléd surface of
said cover, wherein said inclined surface is formed by

w1th' the,: Othel: end of said C-shaped c?antllever two mclined surfaces with different degrees of inclina-
portion in a circular curved shape as if the C- {5 tiops.

shaped part of said cantilever portion is substan- I
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